Non-random nature of 2-acetylaminofluorene-induced alterations of DNA template capacity.
Male rats were fed a diet containing 0.03% (w/w) 2-acetylaminofluorene (AAF) and their hepatic DNA was isolated and transcribed with E. coli RNA polymerase. Ingestion of the carcinogen-containing diet for 4 days substantially reduced the template capacity of the isolated DNA. This reduction in template capacity was due to an apparent decreased RNA chain size (up to 50%), with no significant changes in initiation or re-initiation of RNA synthesis. This premature termination of RNA synthesis was accompanied, in some instances, by a reduced rate of RNA chain elongation. When the rats were returned to a basal diet for 7 days following 4 days of AAF ingestion, template capacity and RNA chain size returned to control values. Fractionation of hepatic chromatin on a glycerol gradient revealed that inhibition of DNA template capacity occurs on portions exhibiting characteristics of expressed, as well as those with characteristics of repressed, segments of the genome. In contrast, the DNA isolated from a small, highly condensed chromatin fraction (15% of total chromatin-DNA) showed no significant reduction in total template capacity. Analysis of the fidelity of RNA synthesis on this DNA template was performed by determining the rate of addition of individual nucleotide triphosphates to a growing RNA chain. Large reductions in the rates of adenosine and uridine polymerization were observed while no changes in guanosine or cytidine polymerization were found. This suggests the presence of functionally significant carcinogen-induced modifications of adenine. The inhibition in the rate of adenosine and uridine polymerization was reversed when the animals were placed on a basal diet after AAF ingestion.